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FOREWORD 



'I'he papeii reproduced here were oris?iiiall> prepared as part of a 
" series of six public lectures presented b-, the Faculty of Education earl\ 
in 1973. • 

/ 

Once the seiie*) \\aj> completed it became apparent that the papers 
uhich follow were even nioie doseK linked than was oiiginalK intended, 
in that the\ all attempted to focub attention on 5ome educational base 
lines. The main purpose of each paper was to stre>s the fact that there 
is a \ital need to look realistically at some of the assumptions made 
about the pupil in school to see whether what is provided for him is 
really in accordance with his needs, both present and future. 

The chosen assumptions var) slightly from paper to paper but the 
' conclusions reached bv all diree of the contributors may be summarised 
as follows: 

The child in school is nuich more, and nuich less, than he appears 
to be. It is necessary; to investigate the real pupil and his circum- 
stances, past and present, in order to be able to make efTective 
educational provision. Such investi.i^ation must be as rigorously 
empirical as possible so that broad principles as well as specific 
difficulties may be identified. But it will be necessary sometimes 
to take action even before all the evidence 'fs in, if future edu- 
cational and developmental problems are to be minimised. 

It is hoped, then, that this publication, while pointinu;, j)erhaps rather 
diffidently, at some possible answers in limited, even specialised, fields, 
will Qnc outage more people to look at the educational processes, both 
formal and informal, and at the. validity of the assumptions on which 
they are based in the liirht of present and future empirical finding,s. 



* ELIZABETH HENDRIKZ 
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THE KARLY YEARS: I HE \ Ti AL YEARS OF CHILDHOOD 

•In neuly iiulependoiu ionntrics in Africa, the role of oducation i.s 
seen as benm so \ita! lor an earh participation in the hoped-for riches 

modern, siientifie soueties that >onie of these countries nearK bank- 
rupt dienisehes in spenVlniij di.^proportionateK lariije ^unis of nionev on 
education. "Education it is which i;. all that is lackini?, and if we £?ive 
more people more ednuition, oui niaior problents in this direction. will be 
sohed" see^ns u> be a ke\ to the thinking of many political leaders. 

They theii/'^el about tnins: to make greativ increased material pro- 
vision, with disappointing results in that there is little apparent progress 
JoMowmir attempts to narrow the aap between the .successful one.s and 
the masses. It is inteiestlnir to note that, in Western nations, many research 
iiiKhiyrs locate the bulk of the less >uccessful clnldren in the lower 
workme clasNes. while from the U.S.A. comes strom; evidence of ne<w 
-roup. Ija\ine apparent mean LQ.s some 13 points lower than those 
of C^aucasian <j[roup.. 

This is not the occasion iriticalK to review either the research, 
or the appiopriatenes^; of the testlns^ instruments. However, it is .suggested 
diat these observations cause understandable comern, particularlv m the 
older ednciftional s\ stems where one sees so nuich chanue in educational 
practice that turns out to be ameliorative rather than curative. For 
instance, there has I)een fairK widespread abandonment of selection 
pKHecUnvs such as the welbknoun II 4-, as well as of streaniinij and 
bandniv'. Then there has been the introduction of comprehensive secon- 
dar\ schools m some countries and, at the other end .of the educational 
proce^is, the mounting of extensive pre-.school schemes. One has also 
read reports of commissions, such as that of the Coleman Commission 
I%f^^ which considered whether the cpiaKtv of the individual school 
is the major culprit. 

\las, the solution seems to be ever elusive, and one is constrained to 
ask whether education has in fact onlv little to contribute to the bie 
- leap forward. 

But. is this the riirht cpiestion to ask^? Until verv lecentlv we have 
not seriously consideied whether the major problem lies in the lirinP 
maffnal that the school has to build on. Quite mistakenlv, the only 
real loncern has been for u hoof educatloiu a concern one can'appreciate, 
particularlv in Afriia where such pre-school education as there has been! 
was lartrelv in a manner compjetelv diversrent from that which die 
school vjiv es. ^ ^ ^ 

A<. Skeels /1970\ observes with reyard to British lower-work inir-class * 
cludren fno lonijer Imiited to Caucasian stock), the majoritv of such 
chi dren who do not succeed at school are probabiv "born with sound 
bioioirical constitutions and potentialities for development within the 
iiorm;il ranire'\ and set tlie\ ma\ not become contiibutinir members of 
^ocietv because the homt' Juis not prepared thein for school. \Viseman 
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(1973) puiN It own bettor. ■The eileit ol' t?n\ iionnieiit hv^xin> .it the 
inonient of birth .ind !iKi\be e.uTier - so that b\ the time the child 
arrives at the , nates of the^thool he iiiav alread\ be hea\il\ haiidiVapped/* 

So firniK held i> thi> \ie\\ anioii'^ paediatricians and educational 
ps\(holoiiist.s ^speualisiilii in thild development, that the editor of the 
Ttmi^ lultuatwnal Supphmnit of Hi Februan, 1973, headlined an 
article "Parenthood - too >enons to be left to novices". If the claim* 
diat the earh \ears are (riuial for subsetpient development has any 
vatiditv. one of the first tasks uonld be to entouraue parents to appre- 
ciate the \itiil lole the\ have to pla\ in the coc;nitive development of 
their (hildren. Xoviies thev would still leniain: hujL as^ well-informed 
noviies their lontribution lould le.sidt in most Mgirifuant gams, 

Anv i'ouutr>*s edmational politv is probabK based on three-major 
aims, whiih mi»:lit be simuuaiised as. liKstlv. to yive all ununpaired 
ciiildren a fair thame, seiondK, to minimise drop-outs, and thirdly, 
and probablv most importantlv. to m.iximise intellei tiial growth over a 
widei spearum. With suth aims one can onlv a^ree, for thev are laud- 
able, praitiial and realisable, but the one lonniion fault in elTorts to- 
nnplenient these atuis is that too late a start is i^eneialh niade. It seems 
timelv to esanune some of the evideme. before suuuestimr what, nuulit 
be done. 

Riesheuvel F»72i, whose extensive writinu on African problems 
IhiN won world-w ide acclaim, takes a verv clear stand: 

T\\v ev idence 'iucuests that for various functions there are 
iritical maturation.d peiiods durini; wliith physiial well-beiwg. 
mental stinudation ^md i environmental Inter-action have dieir 
optimum efTect, and durini? which future deployments of poten- 
tial can be pernianentlv afTected, eithei positively or negatively. 
1 ability to take full ad vantage of later favourable opportunuies 
i for example, in school would be a consequence. 
In shoa. he is uncpiestionabK acceptinir die verv sironu evidence 
m favour of the critical peiiods livpotheMs, and also nnplyinu that 
failuro at school lonld well roMilt from inadequate and inappropriate 
,ictioi dnrint' the earlv v hal rears. 

There iv some doubt about du\timinu of early critical periods in 
luunaiis. thou-h thev have been ueuer^Jlv well mapped for lower forms 
of animal life. It is probablv fairly safe to extrapolate fmm inanv of 
the animal experiments and 'irenei^ise- to^ liiunan babies. Indeed, as 
Morav 1939^ declares: . 

Thev suggest that the more an annual rehes on learning, the 
more important is a rich, varied environment full of stimuli in 
the ver\- first weeks and months of life if the brain is to organise 
itself ofFectively. 

He mav be overstatiim the uise for humans, tliouuh there is abun- 
dant evidenie to support the lontention that the brain does require 
stinmlation if it is to develop. SufTue it to refer to the work of a brilliant 
mterdisciphnarv team made up of a bioi lieinist, an anatomist and two 
psxcholoiiists from the Universit\ of Clalifornia nt Berkeley (Bennett, 
lOfvIu Those four research workers focused dieir attention on the chemi- 
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.iikI .iii.iu»ii«i .i! diilcn-iuc-s Ik-umvii ihr hi.nns ol t^u th.ii lived 
uiidfi auuhiLoiis (»t >oiison iinpoimslinKMii ami those ih.it oxprrieiuTd 
M-MMii\ aiiuJiinriii "l lir riira lied ones um- louiid i(» li.i\e: 

liei,(?htened levek of a diniiual a* that 1> iiiUiii.iieK lelatcd 
. to the produrtioiioracctilclioniie iuliidi i< .1 prime » ondiictor of 
nmc iiiipnks \\ithin the bralii^ Tlies .al;;o have thukcr and 
h(M\irr roriirov and. 111 eeiU'raJ. what" L< coiiiinonlv it»c(ardcd 
a> a heller hrain. 

Tuiniti- in aiindicT a>prct ah(»i;rdlcT. uhai K m» nmilielhir' i> the 
pideme th;^t the patieriiiuo of the inaioi sta*/e> o{ Iiitelleniiai deve- 
Jopiiieiit IN imanaiil arniv. hhn and (ultiiivs. iheie hein- no **.iiniri 
dainis ol iii\ Mihsiame. Ihmexei. it is ai kn(»uled-cd that hi chirerenl 
eultiires there aie cMjMderahh^ difreiciufN in the rhM.ni»hv/n al ai^rs at 
wUu h these sujrs rijieiVr. and at wUu h t!ie\ ale stahih/ed. 

One of the [»es| irviVus ot Mirh eMdeiuc is that o{ Werner ^ |07^. 
u ho made rompaiiKous ot the Imdhi-s of"!!) . ross.i ultnral studies of 
psuhoiiiotor drielnppient from l»irth to tuo umis ainoiiir contemporarx- 
^oiips .,1 inLints oil iivr lommenis. Shi- found that" \fniaii hifaiits 
Moued -leater iijotoi an c-|o,atioi» than "ursu-rnisrcr" urban infants In 
thr |UM M\ to tui-I\(^ nuuidis, and a meatcT ch-i !uh\ after weaiiiiit*. 
Ill a«lapti\e and laiieiia-e devrlopmem i,, thr vei oiul mmt. 

It is ahiKKi a< thiumh n.auie piovided a better start vxiiere the 
tliMMt 10 the srciiruv of hfr -leain. Whv . then, air thove I'real 
acKanta-rs m» notrc rabK dissjp.ued uril hefne the c hiUl first oor> to 
M liooL I he all^uers 1 an oiiKAbe^ vou dit in the h«.inrs. If our loiild 
tomimv pan-nts that thr\ havV:i vital nMe to plav In the i.riiiiti\r 
devHopiueiit ot tlieir oun i hihlien. aiid if appropriate artion uere to 
he taken, u uould be iiiiereNUii.jf tti spei iilati- on the c-\tent of the 
eauis that would an rue. iVouhl one see .i/iiant leap forward? 

Vei\ raieh has theie been sii» h c love a-if*ement b\ tuo' i ontrastin- 
politiial parties as is sec-n in the ConvTvatlve and the Labour parlies 
in lintain tm the issue of prr-s»hooI eduiaiioii. ihr pr^.xisimi of uhieh 
i> bell." made a iiiaioi pl.mk ui the pre-ehu lion partv platform^. With 
liir einer-eiu e o| pla\-tiirinps and in the int rra^Iii- emphasis on thr 
importaiiie of iiiiisen m bool, .1 partial aiisui-r ma\ be preventimr 
ilM-lf. Houc-ver. in!er\riaioi4 and help ihioujh lhe^e appioa* hes romes 
onh froin about a-e thiee oV huir. bv uh:*h lime the b.tttlt* hav. for all 
pranic al purptises. been lai-eK won or lost. > , 

It must be admitted that {\ir\r i\ sonu- vahir in !»oth appioarhes. hut . 
I»»ih of them, nursen mIiociK nuMe than p!a\^'r*^ups. presume " that 
vonu-onr else iMUst take on an imp(»rtaiit parmtal lole but how 
illoeiVal one is in dtMii- so for cmK part of the ilnu-! ^^artial aiis\\ers 
« aiiiiot MilTire. Fhere is another iIIo-italit\ in that, unlike the more 
sheltered niiddle-c k>s c liildreiu the tvpaal worklnuM kiss tliildren do not 
ro(|iiire the- pla\-roup opportuiiliies for the social r\per!eiue of pla\^iij 
toueiher. Xor are the\ deliuent in nirist phvsiral skilk When tlieM* faets 
are held roiistant alul ue lof»k for tfuniiin!i liiid!iiv»s .unoni' the less 
sutce^slul rhildren. it seems that lUr problems enu-r-e in the \er\ earlv 
siai^eof LtnuuaLe arcjulsition. die onset of whidi is as earh as eii*liteeu 

« 
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iimntliN ol Ajt\ I hU .in[iuMtJi»ii ol l.tiimi.i«i«« l»\ llir « liihi. "thrnmli 
(Icprailf'iit tipitu MMUti.ttloii •»! llir oi'^'atii^tiu is c-vxrntjalK a Iraiiiiuu 
pnurw iiiiuiniiL; Uilhni «t iii.ttriv (•! rrdptttial « oiitiiuitia .itK^ii hrtv\c*oii 
adult and « hild" \\ vatt. l*M>M . 'Hut to va\. \\itlu»iit adult iiicdiati(»n. 
d<^\(*l4ipni(Mit in tliiv imp irtant nirdiutn Ukolx to l>r markrdlv p(»(«r. 
aN Is pninl«'d ont 1»\ Hawkins l«i71 in a louMit addir^s ut tlir Hritisli 
Mrdual \svO( iatiou. llr stIr^M*^ that: • 

tlie i(»niuinn fa* toi in tin- l»at"kufonnd ol tli»>sc who aie not 
aaiiiidn^ ronhdrnt iisr of lanuiiauc is Kii k of a» irss<«» an adult 
for l«»ns;. undistuilu-d pi ra»ds brfoiv tlir am' of f«iiir-and-.vhalf. 

riris a^p<u t ts'ui.iphi* alK ilhistiatcd b\ Luria anil ^'ndo\ if h (1**39' 
who irralrd a pair oi itliMtliial \ounL» twins that wimo irtanlrd in 

sp«M%h, tliouvh othrruiM* notnial. Sptn lal trainini! in sptv«li was *St\A\ 
U* ihr Irsv .ihlr twin who. aftci ton nt<*nths. i'\«ol!rd !n all arras when 
««nnparod \\A\i ihr oiiifinalK - nioir aMt- twin who had ni»t rnmrd 
this vp«*i.diMHi lu-Ip. riMiii this and from othrr c%prrinifnlal work, tin* 
Un^sMn ps\t hi»!nuiNiv point to th«* tmportantr «»f uninipain-d sprcrli 
A»i adfiptatr na^nial dvvrltipntrnt, 1 hf\ rvrn eo a^ Lit as t«» sn«!»![csi that 
iIh' liMriiri .>nd ih«' spi-tialisi *an tntrrvcni- to improxr the spr»ki-n 
lanjua^ «*and t!ti*rrl»\ inipii»\r thr inti-iliH tnal life o| tlir « liiUk 

Xitiithrr widrh •>iip]»i»rtrd s.houl of dtoiti*ht «-niphastsini? the io!«* 
•»f lan.'iia r «f»niO'^ liom Iirin^^teji and nianv uorkrrs who ha\r 

followed li s Irad. riirlr \i«'w is that tlirtr an* tw** « ulturall\-d«-trrininrd 
kinds of l.in iia-r. trtnjrd Rr-^iru n-d and KkilMii.ittul (!«»drN, thr f«»rnit*i 
lH-in>_« !\p'«al of "woikin** « lass" pi^opir. A i Iom* litik is said to exist 
heiwrcii a * Inld's sihm! « la*-'* ha* ki'i<»untl and hi^ vu««rvs at si hotil, the* 
Ja» tor la in * thai o\ km -na ji- Ih'nisn-in F*7I r\plains tha? 
'one t»t thr HfiMs i»f thr i li^^ s\ ^Irni js to liniii at«r>vv to rlaboratrd 
*odrs". inipKinu that ilils ii*hri mdr niidu ha\r inaikrd advantaur 
for a I hiUr^ dr\ rlt»pnirni . 

\f« tlrfrn**' is i*rrilrd foi tlhs nUi'sv on iht* lolr »»f lan'jiua*jr in a 
*hikr> o»j|tai\r dr\rl<»pniria. for it is ddhoilt U* iinajinr thr -rowth of 
.1 «!illd's ititnd to thr hiihri siratr^ Irn of thlnkin i without thr a« «|njsit;r»n 
*»f this ^kill I hr inatont\ oJ Xmrrl* an throij^ts air lalrjiniral in rjn- 
pliaMMii-' tliai nirdjih«»n and Ian ua-r arr at thr heart «*f iraMiniiR*. 
.tjid ih»Mi **h ili*' («i'iif'\a mIhm^I of ^liMU. hi. ttiidrr thr trruirntlous intlu- 
I'jitr »»! P:avi't ini dit t|nr-l.f ii this. Vui vi hiui-'-lt M»n«rdrv thr 

p*tint lliaT "it IS hal<l !oM*ii*r;\r how advaHird \r\r\ thuikjn*' would 
d* \rl«»p. lalhri. h»tw it w**u!d ira* h an advaiurd ^!avf «»1 drvrjop- 
nii-ni wl?!i»»ui thr um* «*f Ian. ua-r " Mix < h'rf * o.woiLeu Inhrldrr. V^h't 

r\rn lutThri m ^i\lu- ■i.aliJilaLi- is wilh«Hlt dotihl ihr li-hulr 
uf I h»»:i !«»r lh«.»n jhf " 

hnp »r?ani a^ lan.ua r is. iLnr atr othrr wlal fa»l»»r'» \Vr\ jir»rn:K 
P«»!lak i'*/-* pXiMi*hf4l thr rr*'uhs t«! hrr studv «'»( t!il<**-\«"aT i»!ds In 
I.ond<*n Mir v.orkrd with iluldirn «*! iKt lh I*»wr|.w*.rkjnj-i lass pairnts 
fr«»ih thrrr iMajoi 'jr«»nps. Kn,Iisli-!iorn, Wr^t Indian and **othrr 
ninu/r^utt -liMips", Th»'ii' wrrr iii»'d jr»'i**ni rx in hirlh wri^^hts.or in thr 
MM Ki\ *L^^ »*r ai ;nM»nir. As -hr put^ *t. " I hes,- -roups lived in thr ^aita' 
HtrrrtN, ^hnpprd at thr Mnir shojiv .tnd shaird the saitie pidi^ 




.shr It.ufid {\u\l 111 I nil. ol ihr U rM Imlun rliildirii h.ul no io\>. 
.'JO iriiL ifM-iViul iiii I»nhda\ pirMMns, ami per tVin, \un\ nn 
li»>Iid.i\N and Iru oiniiiiN oi imUv M Ihm Vsprnriiu' ol rxrndiU hit- wax 
HMiuli^th and !la-ir fallioi pla\rd liulr Mail in duMf iiphi in^^ur^ 1nn not 
M» dii» KnL«h%li and nllii't Hnniltiani iti4>iips." Wlillr luuun drvrlnpnulU 
Ai this a.M* ua% Miialai iit all ua\N I<m all dinv tiionps. irpi»rtN diat 
lan..*iia^i* dmrlopnn ni \<a^ niaikcdK dinrn^nt. uidi nuMn '-ir<^ui> >oiroN 
«»n till" Ir^lN hrjnu*: 

Kntdidi-lxiin IJJM 
Odii-r ininu^iant uioiqiN 10.77 

^^v^t Indian 3jr» 

rnnhfnn«»rr, a* jnea^uia*' adapialiijiu in MiuaUons. i»h{iti> .md pn»h- 
Irni-M»K,nu." ilir nu-an ^^roup moIi* lor lla* Kniilixh vMoup ua> VKM vn 
5JJMoi ihrWr^f Indian (ifoup Slir * ouJudrs: 

M\ «^HuK in HriMon rJupliaN^rN iho nnporianir tjt du- liitnu- in 
xhv iljild'N i%uK di"\rlopnH*ni and nul*uc>I> dial plans for pif- 
mIiih*! rduiaiion nin>l hand in hand \uth making paK'nis a 
-^u'n.litanl pan ol j! Soiij«' parr'nl> will nerd to he lain;ht hou lo 
• pl.n ih»"ii uMi' of jnovidrr** of ii-ndrr loving uh- and a Minui- 
Uuuv!. «"nvj|4innirnt 
U)tli thi^ \.an%pMii iU tr hmuKI he \imv hidr lo ipiarirl *ih*un. and 
ih.Mivh i! tiKuIr lalhi-i /lapIiUalK >1n \*Mr> at-o li\ pri^plr ^lu h a^ 

Jinhli-i !**Jii oiii* MM'. <!rprr^^UKd\ hnli" r\idrui** o! ihi' nK->si^^r 
«nn ' iioHH- In th N vi^ ii. an inu-xi-^tin^: «onuni*n!. M»nir 2"* vrar^ bl<'i. 
*onti-. tiojit I*iai !r .ind Ho-^io V*hU ,,| Hinninvdiaui TniM-rMU. Of tin- 
*n dit ft» I |-\iMr-oId niialadiUNird ihtVlii n nhi»ni fhr\ -Nliida-d. ninr mil 
ot^-V'krn had hwi M«palat«"d Ifojii ihrli nioiltrr^ durinj: ihv jir^l \rai of 
hfr I his ft(»i ah ain ntpt to ar**ur thai an\ novar uou!d th* pro\ idi'd 
dif i. thr natiiial inoihi-l, a pMini uhiili thr author^ appH't Iali*d in 

Siixf^piiliihu io inaliduiMniaui aftu K-Olirntr u% iht* vhotk of 

^•paha;o'f .irid ilrpiuaiioij appear to Ur din**innnrd h\ ihe 

jjUahu tt* hmuaji irlal.t'ndiip*. a\ai!ahV lo ihr i hild durmC 

* t if .i al prrimK of iji<iv\ih 
Ih^ jp]H%>rN to hjiiji^ Mijr fjill liulr lo ihr o|H-iiin- i»*nnnrnl'*. and 
I? u!d llirlHoir hr lin***K !o draU dif ihrr-uls ti* mhrt- fl hax Inrti 
itjunl Th.it fhi-ir .U!ip!r inidrftM' !o ^upp*>n ihr tlilm fhal ihi* pir- 
'ihiM»! U-U\r<'n a.i^* «»ia'-arid-a-ha]l and f«Hil \*'alN in ihr Unit- 

wlivn a diild hi '^t pli-pal«'d was i;t iIK l|4*!n ihr latri * oniprrhi'H'^lvr 
[>l<»\i^i»»n uhi»h ^ « a !\ pr*»\tdi'N. • ha-H\ ?!ii*»nvh tliv^ rt!<t»al<on ^vstrnt 
. Hi rd!i- l'C2 : 

I hv firipha^ts i«n »<*rii-* lin»j laHurr ^^honld ^-hil! lo ih«* i*thrr t^id 
■lot ihr ai!r ^Mth pr*»\]*'i*>!i fo: ai*iUi^.t!Mn of inl»"l!tvtii»d 

AiIK a! a i nii" uhrn^* hilduMi *aii !*rkt u^- ihr oppt+riunhv 

\Iia! }s Krlurrn thi* a'jr^ of ,f?ul ^5\. 

\paif lioin Thr Mn.iMj* It h.U al^* >'Wi af-tird dial flu- 

H ,uL»I a\a!i-«h;lti »i! !i;!tdi iJi • »*aiV dui^.n^ lli.^ K aJit»lh<*j 

V :!a! pr«-i A\k « ^|'ni^L:. ol i»nir-t% i^a! thrjr is Kfiihri ntnis<»* 

'««^itai <«i.rt phxs'j>!,...i4 .d jnpa:in;*'i)t nauk*n>- -</ MtL'.'**^!-^ 



so'siuuncth "ilu* ke\ Is in iIk« kiiiheir* referrntu ilearlv lo vital 
wlv of ilie niuthcM who i> 50 often unpieparod, alone and unaided. To tv) 
to Hioet the uurst uf the problenKs attendant upon th^s, York Uni\ersit\ 
has iHidei taken an inU'iestinc: experiment which, in part, aims at pro- 
\i(!inu an'efTeithe lanunaue eniichment piom»nnnie, ihiefK for ininii- 
i^iant ihlldien. It is ba.sg^ un the ;)b\ioUi> lonJiLsion that there nuLst be 
the pU)\ision of a dialogue with an adult. This is because the adult 
language, so \Ital foi growth towards the final goal of abstract thinking* 
winnot be aiijulred except fioni an adult. From theii work with these 
Inunigiant ihildien it i> rcaM>n*ible to expect that there nia\ well residt 
much that will benefit a broader cross-section of children. 

At tins point it needs to be ai knowled^j^ed that most of the research 
(\Ideme i ited ha^ been*i;atheted eithei fioni low ei-workinu:-c lass situa- 
tions or from .\friian and Xeirro .studies. This is not a serious danger 
however and. in this context, the followijj«^tlf)f)ition from Cole and his 
<tO-W'orker'> {\^7\) seems apposite. 

In particular, wt want to fniph«usise om- major conclusion that 
cultural dIfTerences in cogmtion leside more in the situations to 
y which particular roscniti\e processes are applied than in the 

/ existence of a process in oric cultural group and its absence in 

^ another. 

'i'here seeni to be two major needs. One is the need to mount a vast 
prop.i'ianda i.unpaitin. something which the press might imdertake as 
a useful public sen Ice, The other, following on from the first, is tfietj' 
need for <i lan»e mmtber of suitable \ohmteer adolescents with regular, 
sustained auess to children on a one-to-one basis. It is Mibmitted tliat - 
this latter could be m st suitable in the local African context. With their 
marked afTection for ihildren. the .\fncan people miirht well fmcl it 
possible to opeiate such a Mlienie A\ith treniendous benefit to both ai\er 
and ieiei\e). When ail is said and done, there are currently in Africa 
man\ vouth movements aloui* the lines of Voting Pioneers, and similar 
on^mlsations How nuich better. to'tr\ to win the battle for futiire men's 
minds, not in the plnsiuil or the political sense but In the cognitive s^nse. 
No better investment in the future comes re.idilv to mind. 
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SEX BIAS AS A \ ARIABI.K IN PRIMARY EDLiC:A'riON 

D.J. Freer 



Altlunmli brief rofereme uill be iiuido to >tuclie.s atiox^* cultures^ the 
tlicuie of tlii^ paper is conieuied with difroronce.s that iippcai 
sipificant anionij cliildren from what miylit reasonabl) be termed a 
Western European t\pe of lullural bac kijround, as tlie\ apply to formal 
education in primary schools. ' 

Houlton* implies that, in RhodeMji, methods in the basic 
subject.s, textbooks in uencral use and the pattern of teadier education 
reflect pre\ailinc: United Kingdom trends. Atkinson fl973) traces 
this British influence back to tlie Report of the Fox Commission t 1936). 

Vet at least it nude a realistic attempt to bring Southern Rho- 
desian educational practice c losel\ into line with recent deve- 
lopments in the l^'nited Kingdom. 

It seems reasonable to as^unie» therefore, that the organisation of 
Rliodesian European prlmar\ education is similar to British priniar\ 
education. Such an assumption inav not be made about Rliodesian .Afri'- 
t'an education. Houever. e\idence is accumulating that suirtjests^ that 
because of nioie sophi.stlcated technlc|ues In teaching, \ounu[ African 
children no loniiei: dispLn the cUssrooni ciocIlit\ apparent a fe\\ \eans 
aijo. Smith- reports on the introduction of a new approach to 
teachinu Grades One and Two and this Information is reinforced by the 
recent introduction of textbooks b\ Lawton i 1972 1 and Robson (1972^ 
whuii ^pecif\ Icnsoiks planned alonu proures.si\e lines, Beha\ioural pat- 
terns and attitudes commonK ob^er\ed In the Euiopean sec tor ma\ soon 
be reflected in African primary education. 

Implicit In Enirlish speaking western primar\ education is the 
assumption that bo\s and girls possess assentialK similar skills and 
attitudes towards learning. Co-edtic at'onal priniar\ schools are the 
nornf both In U.K. and Rhodesia within the public sector of education. 
The Department of Education and Science < 1967' notes the change 
in policN in 1926 which eradualK leacLs from a sex segregated policy to 
-in almost total «uceptance of co-education In British primar\ schools. 
In R!iodesia» the most recent single sex Go\eninient prim.irv school 
dates back to ^932. Comeiseh within the pri\ate sector, segregated 
j)rlniar\ schools outnuniber co-educational ones, indlcatlnuj perhaps, a 
parental preference for sinule sex ^liools ainoiii:^ pei soils in the higher 
income groups. 

Is uo\ernnient polk\ in United Kinudom and Rhodesia towards 
co-education justified? The Department of Education and Science 
1%7) sur\e\s research that clearK indicates that airls achie\e pubert\ 
.two \ears earlier than bovs and comments tluit In terms of physical 
cle\elopment. iniplic ations arise for co-education. In both countries 

Un UhfKleNian Oo^ornnierit (1071) Rep{>rt of Se* rctar> fdr Ediuation. Salisbury, 
Government Primer. 

In Rhode^un (iu\ernnient I Report of Secretary i(»r xXfruan Kdtu a Uon. 
Salisbury, (lovernmcnt Printer. 
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spriiiir .uian^tMucnts aic nuiclc foi diUcuMKis in allilclu iutcifsls and 
- 1 apabiiitlcs. Jfowcxeic in i\iv fonnal Icaniin;^ situation of the JasMooni, 
there is little c\ideniC ol allo\\cin< es made t'oi se\ diflVuMuev Bo\s and 
i^irls tend io treated «k if intellet ttial. social and eniotion«d patterns 
of de\elopment are \iuual!\ identUcd. Tiiere max he a denied of evoKuju 
Nex roles and persona lit\ tNiits in tins appaient «isM»niption of sex 
equality. 

At an Intel ualioncd level. i,io>s.i ultuicd siudics note behavioural 
diffciences hetucen the sexes whitii om ur in eajK ihildhoocl. \\hitinu 
il963^ ieport> on obseuations made in six dillerent Mnieties. 

In each of these ^o( ietie^ s^wls behave in a \\;u that we have 
called *'I)onun"es'\ A factor analysis of tiie behaviour shows 
three tliiniijs; doniincuue, nuitmanc e and lesponsibihtv, and this 
combination i^ e^sentialK tiie delinition of what a niothei is to 
I)er cIuldreiK She must be dominant. ^sfu* nurtures and d(je«* the 
care t*ilun<jrancl she is iesponsil)lo. 
He i][oes on to state lliat uiiK (\xhil)it this ailed lesponsibilitv at an 
earlier aue tiian b()\s. C*omers(l\, in eadi t/i the si\ < ulture-iirouj^s bo\> 
are cliaiacteri/ed \n more ph\si(,il «uta(k. and more ph\>ii«d ati^mession 
tlian are dris. 

In Britain an extensive longitudinal sui\e\ has been in pio^resN foi 
several veais. Priiurle jnd otheis 1966 1 aie seekinii to; 

exploi-e tlie constann and (hanire in the pattern of children's 
development. lom^tudinalK . and to investiijate the associated 
ediicationaL environmental and ph\sical factors. 
Tlie-sjinplo »if children, i hosen in the sur\e\ is drawn from all over 
Britain and is composed of all the children bom in one week of Marcii, 
I^IB. Tims e\er\ so( lo-e^ ononm ijfroup is inchuled. It i> interesting to 
note sex difTeien^es that emetine in such a lare^e senile sune\. A picture 
develops in wliidi. both emotionalK and intellec tualK. uirls tencl to be 
almost the pace setters in the British educational >\stein up to the aije 
of ei<?Iu. After llieii first thiee months at school at tht a<re of five vears, 
abotit 23 per cent, of the children are judued In their teachers to be still 
unsettled. Of llu^sc a si;jniltc anth lar<jei numi)ei are i)c)\s sometiuni* 
in tiie r.ilio c»f 2:1. It is clIfTicult to be ceit iin of the cause of tiiis hut 
later evidence su'ji^'ests that uirN have a more docile and acceptinir 
attitude to scliool. 

The eaiK tendeiuv foi ijiils to exhibit what mii^ht be termc^d "s(hool 
stabiiit\" is supportc-d bv evidence that, at a later stages serious mab 
adjustment oc.c urs fai more frecjuenlK ainonu bo\s than amonii: lmtIs. 
Anions: the j^ioup of 1 1 000 at the a.i^e of se\en vears, about 13 per cent, of 
tlie tluldieii induated s^omv form of nuilad justnient. as measured on tiie 
liristol Social Adjustment Cniide 'Stott . Of liiis 13 j)er cent., two- 
tiiirds weie bo\s. In atiempiinLi to establl>li the c«mse of tiiis difficult) 
it is wortli noiiii'.' that man\ Knulish «md .\nieiican rescMrchers have 
noted the Inuii incidence of bo\s compared wilii uirN who aie pooi 
leaders at tiiis sta^'C. If icMdinu skill is t«iken as an index of sciiool 
performance anuni" vounij ciulchen, liien it is difTiculi to esiablisii wiiicii 
is cause* and wiiitii is etbn t. Does pooi UMcllnu abilitv or slowness in 
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loaniin>j to read lead lu a feehuu i>l Kulure. iuadeijiia< v aud i on^cijuenll\ 
a lerdeiu) to njaladjustnicni.' .\lieriiali\ eh . doe^ maladjuslmeiil 
lead to leaniii^4 dinicullies ctnd loiKseijueniK a poorei Nthool pcrfor- 
nuiue? At this stai^e all that is leitahi l^ tluit a lelatioiisliip doe^ appeal 
to e.xiNt. \Vhuh Is the tansal factor is open to the usual conjecture, 
diousjh of loul^e at ii\e yeais of aue, the^iiiti.sh stud\ indiuites a \ cr) 
stronuj tendeiu.) for bo\s to he more unsettled at si hool than ^sjjirls. Does 
this instabilit}' acciunulate? 

Morris (1966), in a siu\e\ of children in prinian schools in Kent, 
Ihids that girh' reading skill Is signihiantK bettei than boys' In the acje 
of eiiiht. IIo\\e\ei, b\ the ai»e of II this doniinani e has diminished to 
statistic all\ insiirnificant pro])ortions. Th' is a damper here. If lon^: 
term predictions are uuulv Aud litlllsed into some soit of selection pro- 
cedure in the eaily \ears when se\ difTeremes in attainment are si^» 
nificant, it ma\ be that a number of bo\s with hluli latent abilitN \vill 
be trrouped oi streamed below theii jiotential. Tlie Dej^artment of Rdu- 
lation cmd Science \%7 i maintains tluct homogeneous streamlni^ ma\ 
penalise bo)s and suppoits the contention that there ma\ be a wastage of 
human talent mercK because* Uiale chlldien aie slower to aclne\e niaturitv 
rdther than because of lack of potential abi)it\% 

In a limited lonuitudinal sur\e\ of a 14 roup of ho\s and uirls in a 
Rhodesian Primary School during the first fue years of their school 
c aieers,' Freei i 1972) suuuests that certain trends in couniti\e develop- 
ment and school orijanisation emeriie; 

'i ^ Girls as a i;nni|) are better readers than bo\s at a siniilar early 
ai^e. 

fii) Teachers tend to favoiu uiils in selecting them for "A" stream 
places, e\en if intelllirenc^e and performance are held constant, 
'i'he only c ompiehensivc suivey of attccinnient in Rhodesian primary 
schools took place In 1952. Dow ley ( 1952) tested the performance of 
all lO.i-lL] year-olds in botli the pri\ate <md public sectors of the 
non-Afric ,m educational svstenu The children were subjected to a 
battery of Intelligence »md attainment tests, the follow inij results 
enicr<iin<*; 

BoNs 1094 98,52 13,B 

Girls 1035 99,95 11,95 

CJirls show a sligluly higher I.Q. score of 99/)> o\er the boys' 98,52 
a difference in means of l,4j. An interestlni» trend that emerues, is the 
tendeniN for the ulrls to uiouj) more closeK aboiu the mean than the 
boys. This replicates a findinij of MacMeeker fl939) in Scotland. In 
Scotland .md Rhodesia, uirls ,is a urou]) su)re shuhtly higher than the 
boys, biu the former also dustei more closely around a central score. 
The boys are much more sj^read oiu, more havinu \ery hi^h and very 
low scores. This difieience in the spread of Intellii^eiic e stores Is also 
ic^flectt^d in Mathem.uic s and English attainments, the boys showing 
a greater sprcMd tlnm the ulrls In ho\\i these areas. IlowevcK in Arith- 
metic the boys' mean Is marizinalK better than the ulrls'. In English 
the reverse is true, the girls scoring marginally better than the boys. 



rhi> liend foi a i^itMin >pmKl ol abtliU iii bc)\^. with i^iiK ion- 
tornufit,' more to a slnoolx ped paltciii, appeals lo he coiisisleiU. Is it 
due lo genetic tors, oi is it that the uirllsli chaiai leiKlic of t onforiuil\ 
and stabilit\ In mIiooI produi es a tendem \ to uioup uiore iIoseK aiound 
the nuM-n/ Butihei 10GB Mineix rese<iMh in \Ve>lein Europe and 
I'.S.A., uhiih comes to the loiichision diat ui prinuu\ NchofiLs, it i,s not 
standards but ihv atnio.spheie th.tt >ets uj) suiue dei^iee of lolc-tonflict. 
Tluis it i\ui) be that the more docik* lonfoiniist altitude of uomen 
teaiheis reinfones the desiied Mhool beh.i\ii>ui p.Uiein ujore lomnionK 
exhibited b\ little aliU. Mah» ihtldreti «ne (*f a diflereiit mould and this, 
coupled uith the uieatei sunoss of uiils in eark intelleitual skilLs such 
as re.idini^, possihK lauses the .ibdities oi bo\ s to he further unchM-rated 
and possibly depressed. 

Lee '1973^ tomnients on a urouiim bod\ ol leseaich which .seeks 
to examine the eP'ei ts of I'enunine dominated attitudes at the lower 
vnd of the priinai\ sihool. Sinie the tiuie of Tioehel, the "mothei .sub- 
stitute" has tiaditlonalh been the desiiablc noim in.We.stern European 
piiuiar) .si hools fi»i ihllihen m the ai^c ran^e of five-eii^ht \ears. Perhaps 
this should be the subjeii of investigation and expeiinient to see if a 
"father substitute" is not etjualK neiessai\ and a moie acceptable lole 
model for little bo\s. C!eitainl\ some ihallenue to the present practice of 
only acTeptin«4 uomen infant ttMC hers micht be investigated. 

Butcher 1968 lontrasts this brielK with the situation in Japan, 
where "lO per tent, ol piiuiau teacheis aie men. Interestinuh enough, 
in* Japan there is not an imbalance of 1k)\s with rcMdinu disabilities. Is 
it due to e(pti\alent male female adult models in the school\situation? 
It uia\ be, of course, peculiar to and as a result of Japanese cultural 
st\Ies and voles. Ilowevei, there aie other pointers to culture patterns 
accentuating difTerences in peiformame between the si'xes. Anastasi 
and D^Amrelo fl9r)2) fmd that, in m«»tched samplers of fi\e-\ear-old 
.\meii<an white .md ne^ro chilchen, dilTeienc e> are reversed in the tv\o 
cultural uroups. Amoni^ the white ihildren. uirN are siirnifu anth better 
at lanu;uaiie skills than the bovs. Amonii the neuro ixroup the bo\s are 
siirnificantK bet.tei than the uirls. The iese«irchers cone hide that this 
diller^^nce and reversal is prob<d)lv due to the difTerent resiles plaved bv 
neuro women .md uirls and white women and uirls in their respective 
soiieties. Both the Japanese and the .\meiiuin ne^ro conclusions impK 
that it mav be wrong to attribute se\ difTerence.s in attainment to 
pureK maturational factors. Considerations invoKinii role-models of 
masculine .md feminine attitudes to extrovert beh.niour mav not onl\ 
affect learning but possibK also produce subjective «ittitudes towards 
att.dnments. In the writeiN own limited studv .i curious tendencv 
emerues. Ciiils who do not change si hools duiinu their primarv vear^ 
have a much ureatei ch«uue of lemainin^ in oi moving to the "A" 
stream of a three stre.un sihool than have bovs of similar intelligence 
who have also spent simlLu time spans at the same school, oi than 
h«iv^ children cjf sinjilar Intelliiieni e v\ho enter the si hool after Stand.ird 
I, It seems that the le is a contimilnii uiciement foi uood behaviom over 
a period of time lor members of the female se\. 



\VK>ejuhal . nU)') (incls that \t'\cial irscaulu'is i^poit iiialo inioln- 
aiKT of unintcHstin^ loss()n> and a j)U tuie cnKMi^cvs ol bo\N rdusinj; to 
be passi\oly subnussivo in a ba.siralK r(*stn(ti\o ( lasM'o'oni situation, 
expressinir what i.s ironeralK le-aidod as tlio t\pi(al male ( liarac.terKstir of 
o\tnnersion. Girls o.xhibitlnu a dodlo a^ceptaiuo of ilk- ( la.ssiooni 
situation are rewarded with atadenik stuce.ss and approval b\ thcii 
teachei-s. Wisenthai [op. a/.) levieus icseanh in the U.S.A. in' which 
a lari^e sa^nple of teavheis show an apparent bias in a.ssi^nin^ ^rades to 
'-Mrls. In the normal vfasMoont situation. uiiLs scent to earn a considerable 
inarkinii increment foi *Voc)d behaviour" tiaits. Thi.s niaikint^ increment 
, h yiven both b\ men and women teatheis. A panel of ueutrnKand 

inde^pendent judue^ who did not know the so\es of the indi\ idtiaLs in the 
Ljroup marked the work objettlxeK. as a result of whith no MJinificant 

differences in perform.mce emerge. 

To sunnnarisp, it seems that Ljirls enjox tertain ad\antaues in the 
<Mrl\ \ears. The cause of these ad\antaoes,' paiticulaih in a scholastic 
skill Mich as readinu, ma\ be due to plnsioloiiit al factors but there is a 
powinu: bod\ of infoimation which suuuests a cultuial and a social 
influence. Because the\ aie more compliant, i^irls aie ea.sier foi teachers 
to handle and ^ onsecpientK theii adne\ements tend to be perhaps 
over-\alued. It nM\,be that the etlu^s of infant and lower junior schools 
is pc»cidiarK feminine and anti-UMsudlne and that this sets up some 
sort of lole-conflitt pioduc In .1 tonsequent antai^onistif e\tro.\ert be- 
haviour in younu I)oys. 

It would be wronii to interpret this line of reasonin'^ as a plea for 
sinirle-se\ education. Re\ond the piimar) school there aie suui^estions 
that lo-educatlon has more advantaues than disad\ antas^es. For instance. 
Dale fl968) finds consistent c»\idence that bo\s educated in co-edu- 
cational sthofils at tlie Iliyh School le\el obtain supeiioi attainments to 
boys educated in sin«j:le sex schools. He lioes on to say: 

There is no evidence whatsoever for the hoar\ arc;ument that a 
mixed school is bad for a bov. 
He further hypothesises: 

Perhaps friendh rivaln between the sexes and the example set 
by the ^freater conscientiousness of the *j:irls more than com- 
pensates for distractions and attractions of the opposite sex. 
For uirls it is found that there is ver\ little difTeiente in performance, 
whethei they aie educated at c o-educ ational schools or single-sex 
c)nc\s. From such varied evidence certain teuMtive recommendations 
.ippear justified. 

In the earK years it seems imperative that teachers should not 
expect the same behaviour from both se.xes and siiould make allowance 
for ttie j^reater exuberance and .slower lear linu rate of manv bovs. Pos- 
siblv if homogeneous abilitv streamlnii is utilised In the pilmarv school 
there is a strong case for ecjuivalent sex sti.'umjnij, especIalK as stream- 

on abilitv cUid attainmeru s(orc»s would seern to favour iiirls as a 
'j^roup. 'Huis in a tvpltal thiee-stream school an appioach is advocated 
in which ')0 pei cent. c)f the places in each class woidd !)e yiven to bovs 
and 30 pc»i cent, to skirls. The c»xist!n<r pattern often produces an "A" 
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^tH^^ln with 20 plauN LiOinu to uIiK and I-l io Ixns with a n»ii^(U|Uonl 
re\(*rs.il of nuinljcis in the "Cr* stuMin. A HniUod odiualional objoiti\e 
u-oiiid appoai lo bo to ^^ruouiaue the nc\on to loarii to live loucilier In 
hanntinv b\ punidlni^ fui siuiilar numbers in the tomposiiion of claiv>cs. 

Co-odmation at all U-wU is reHdivcK now in Briiisb-bascd-odu( alion. 
It would bo a roiio-iado "step If cKiiroiomes In do\olopnu'ntal patterns 
ueie used as a basis for a leturn to sln<rle-se\ i<«cliu ati«)n. What appear> 
to be nm»ssan Is ionij>iehens}\e nndeistandinu of the difFerenres 
between bo\s and uliK in tlieh eaiK \ears. Sepaiate education for the 
se\es is not ad\(Hated. What is lecjulied is a more realistic appiaisal of 
clifTerinjj beha\Iouial Jiarat toiistu s and lates of doNelopment when bo\s 
and (iirls are grouped toirether in the same classroom. 
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SEX DIFFlvRENClES IN SCIENTIFIC AND MATHEMATICAL 

competenc:e at adolescence 

Elizabeth Hendrikz 

Tho principal purpose of ihib paper is not to identify and explain 
se\ difrerencc> in .Nyieiulfu and niaihemalit a! lonipcience for their own 
Nake. The real aim i> to increa.se our understanding of some of the factors 
uhlch appeal to be related to the de\elopnient of .such fundamental 
cos^nitive abilities »in eflicient concept formation, spatial reasoning, 
identifying and testinu h\ potlie.se.s, deduction and induction, etc. It was 
thought that an examination of the coinparati\e performances, in 
Nelected aieas. of bo\N and uiils fiom dIfTerent educational and cultural 
background's would efiable us not onl\ to identif) limitin^j factors but 
also to provide pciintei^ to \\a\,s of inodif\lnu some of the circumstances 
app.wTnth afTectinu the development of these soits of co.ijnitive com- 
petence. The Npedfu topic of Ncientific and mathematical abilities is 
chiefK a vehicle for this study and not an end in itself. If, as a result, 
it become> possible to propose practical ua\s of o\enomiiis^ specific 
problems in this sphere, so much the betiei. but that must be looked on 
as a bonus rather than as a major aim. 

The title of t!ii> paper implies that there are nteasurable sex difTer- 
ences in >flentiru and mathematical abiliticvs at adolescence but it docs 
not sutruc^st in which direction the difTerences lie. There is, in fact, 
plentv of research evidence that b\ this stas^e ii'irh on the whole are 
inferior to bo\s In both theNe arcMN, though the be^t of the ijirls arc as 
«ood as the best of the bo\s (see. for example, Maccob\, 1963; Heim, 
1970 and McFarlane Smith. 1%'n. The research confirms the more 
^ubiecli\e opinion of hiuh school and uni\ersit\ teachers. Confirmation 
of the existence of such sex differences was aUo obtained from research 
undertaken by the w riter in Rhodesia /Hendrik'/. 1973^. 

The research was aimed at in\ estis^atinii: some of the factors which 
nii^ht ha\e an infuieme on the development of mathematical and 
Hientifu concepts and the Iotj;ical abilities fundamental to competence 
in these fields. E\er\thln<4 possible was done to reduce the influence 
of formal sthoolln^i »ind tests were selected or de\ised which seemed 
to measure the moie fundamental counitI\e skills without which real 
scientific and niatheniatic »il uimpetence are unlikeK to be established. 
Foi example, two of the uroup tests .sought evident e of the pupils' under- 
standlnu of such basic concepts as friction. Inertia* scientific as opposed 
to aniinlstlt iausalit\. stale And proportion, density, constancy of weight 
and so on. The questions weie clesisined to i>Ive evidence of, the le\el of 
ronceptihil development in these spheres rather than of rote or formal 
learninij:. c\s an Ilhustiatlon, the writer sought to distlmjuish between the 
inere abilit) to -define density as "weight per unit volume" and the 
correct use of the concept of densitv to tinclerstand and explain vvhy 
some common objects float and some sink. 

.\nothei i^roup test v\as aimed at evaluatinu the pupils' nihility to 
visualise, tompaie and tn(*nt»dlv manipulate shapes in two- and three- 
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diniensiorwl .space. This sort of spatial .ihiliis has hvvn widely shown, 
loi example h\ \Vrnon Wi)H) and b\ McFailane Smith (op. dt.^ 
to correlate sij^nifuanth with niatheniatiial and si ientifk conipetenie. 
In line with this, the re>earih showed that results on test items in\ol\inu 
this sort of spatial al)ilit\ alsD vonelatcd sionliu antl\ with tonipetence 
on the more speciluan\ vonveptual tcvst>» whivh simtrests that tht^^ are 
.It least related abilities, though the natuie of the lelationship is not 
elearh understood. This is not the place to des^rihe all the test.s in detail 
[nit it is worth mentioninu that, in addition to a number of ijroup testj*. 
indi\idiKd piaitiwd piohlem-soK inii test.s were ui\en to a substantial 
propoiti(m of the oiiuinal sample, tests which weie aimed at e\aluatinc: 
the sort of scientilic louiit used in soMnu' the set prohiem,s, for example 
how far trial-and-error was ti>cd. oi relatt\el\ haphazard instead of 
orderh and pro'ressi\e h\ pothesis-testinu. The suhjertii inrluded aca- 
medir serondar\ school bo\ s and '»irls from each of the fotn- major 
ethnic unnips in RlunU^sia, rhe\ included Form I and Form III pupils 
from both da\ and boarding schools, so that it can be sr>en that a 
number of c ultuial, (»duc»alc»nal and othei \»u'Iable^ were in\ol\ed. w^hich 
fonned a useful expei injental setting; for the orisrinal research purpose. 
In this'p<iper, howe\ei. it is intcMuled to limit the discussion to the 
apparent efiei ts of the sex \ariable. Below aie tables whicli show a few 
of the conipar»iti\e losulis of the different sexes in onK^wo of the major 
irroups studied. It is worth nouivi the results cross-culturalK , too, but 
onK because ihe\ demonstiate that, despite the often ob\ious sex 
diflerences in perfoimanc(\ factois otluT than sex also enter into the 
picture. The simnrestion ailses that difTerentlal performance in these 
tests iannot be soH\ attrlbiucxl to biolo<:ical difTerences, an important 
su"irestIon becaii^e of its ^cuollan that, if en\ ironmental factois are also 
influential. the\ ou-ht to ho modifiable if the riLrht procedures are 
adopted. 

rABLE 1 

Mean raw scores on the Mathematical Insii^hts Test (14+) (N.F.E.R.) 

Maximum: 77 

aiWirp ^ FORM I FORXf III 

.V mtau \(or( X mean score 

European !)o\s (ifl 3") 63 64 

European ijirK fii ")") 50 fiO 

African bo\s I'lO JO 53 fiO 

African drls ->! ll 2! 55 

TABLE H 

.Mean raw scores on the Syllogistic Rcasonini; Test (Ilendrikz) 
4\Iaxinnun: fiO 

CROUr ' FORM I FORM III 

X mean uort X mean score 

European h<ns 5(1 31 63 42 

European ^/irU bl 28 59 34 

African bo\s IIO 23 53 26 

.\fiican yirls 5! 21 21 22 
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TABLE III 

Mean raw scores on Science Concepts Test A (Hcndrlkz) 
Maximum: 90 

GROUP FORM I FORM III 

X mean score N mean score ^ 

European boy^ 60 61 63 66 

European ij[irls *61 48 59 53 

African bovs 150 44 53 57 

African nhU 51 34 21 42 

TABLE IV 

Mean raw scores on Science Concepts Test B (King) 
Maximum: 20 

GROUP FORM I FORM HI 

N mean ^core N mean score 

European boys 60 14 63 17 

European <iivU i)\ 12 59 14 

African boy>' . 150 12 53 13 

African mU 51 8 21 11 

TABLE V 

^(ean Percentiles on tlie Spatial Reasoning Test (Thurstone) 

GROUP FnR^^ i , form hi 

European bovs 
European cirls 
African boys 
African skirls 

The tables dcnionstiate both a lon.si^lent sex difTcrcme and a general 
increa.se In the ^Mp In performamc at the Form III le\el. The deficit for 
European sjirU was relatl\el\ le.s,s at the Form I than at the Form III 
level. Notice also that- in tlie NLithematical Insights Test ^ (Table I), 
uhuh Ine\it.ibl\ ha> »i hiijher form.d content, the discrepancies, espe- 
tialK at the Form I Ie\el, *ire neuli^ible. Two intercbting facts not \isible 
from the t.ibles are worth menXioning. FIrstK, in the European girls' 
uroup studied, onl\ 23 per cent, continued ulth phxsics-withj-dieniistr) 
after Form IL The rest had given it up, most of them, according 
to themseKes, because they were "not uood at It". The second point to 
make Is that the best of tlie irirls were at least as sjood on eapli of the 
tests as the best of the bo\N, but the distribution of numbers at the tail 
end was heavily dominated by girls. 

So nujch then, for some of the evidence from tests designed to 
/J^ . a,sse.ss what may be called a rapacit\ to function competently in the 
fields of mathematics and .science. It cloe.s .seem that girls at die second- 
ary-school Ie\el, looked at as a whole, lia\e a less .secure basis than do 
boys, and the inseturlt> .seciUsS to Increase with time, paralleling what 
has been obscned in main educational .situations at these ai?es. The next 
(jcustlon to ask ouiseKes Is hem far the increasinu deficit is biologically 
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based and how far lb iv^he icbiilt of a LOinplexit> of f<ittorb, both experi- 
ential and motivational, which ha\e influenced </ir\s rather than boy.^. 
For obvious reasons it is not possible to 6e dogmatic about the extent to 
which psycho-sexual differentiation in these sorts of cognitive funUioninjt^ 
is genetically determined. CertainK the .scx discrepancN in iuch impor- 
tant things as spatial reaj>onhm, loii\ imini^K >houn to be an essential 
for the sorts of mental activity with which we aie concerned, ib a wide- 
spre.'^d phenomenon. Heim (op. dt.) includes a chapter, entitled the 
"Med^crity of Women", in which she argues for a significant biological 
foundation to sex difTerences in abilities. .\ \'er) good bUrvey of the 
theoretical position to date is Hutt\s Males and Females (1972). She 
discusses, among other thinus, the theorv that the Y (hromosome, which 
determines the development of a fertilised o\unj into a bo>, has the 
efTect first of all of ^peedinu up cell division, resulting in the formation 
of otherwise neutval cells into embrvonii male organs. For the first six 
weeks after fertilisation both sexe> develop in the ^anie manner. If- the 

* male testis fails to develop at that .stai^e because it ha.«> received no 
instruction from the Y chromosome, then the same neutral cells 
will develop two weeks later into ovaries and the foetus becomes female. 
Probablv as a secondary result of the difTerent hormones produced by 
the sex ors^ans, further phvslolouical difTerentation takes place, including 
eventually, some structural differentation in parts of the brain, especiallv 
the hypothalamus. After the early speedy development of maleness. 
the general developmental process in bov,s .slows down, girls maturing 
physiologically, emotionallv and pos.siblv I'nentallv quickej; than do boys. 
Hutt argues tHat. because of the lonijer inmiaturilv (and hence potential 
plasticity) of bovs, nianv sex difTerences, imluding emotional and intel- 
lectual ones, are biolo^icallv based though not necessarily directly 

^fifenetically determined. 

So far all this does not appear to have direct relevance for the scient- 
ific and mathematical abilities v\ith which we are concerned, though 
McFarlane Smith fop nV.), in contrast to \'ernon (op. cUA , Skemp 
n9701. and others, holds that spatial ability is innate and hence states 
that tjic difTerences are inborn and not acquired. There is one piece of 
irenetic evidence for this which cannot be overlooked. There is a rare 
genetic abnormality called Turner's svndromc, in which the individual 
receives at conception onlv one X chromosome, instead of the normal 
X X which makes a female or X Y which makes a male. Such 
an individual, because it does not have the Y instruction to develop 
male characteristics, becomes dearlv female, though immaturely so. 
and is normally brouuht up as a girl. Although shortish of stature, her 
intellisrence is bv most standards perfectly normal and her behaviour 
fcminincc perhaps even "ultra-feminine". But there is a noticeable cog- 
nitive deficiencv in her poorlv developed spatial abilitv, reflected in 
problems with mathematical and scientific reasoninc:. So it looks as 
though, both from its universality and from the little direct evidence 
that we have, that there could be a biological basis to sex difTerentcs in 
mathematical and scientific abilitv. One must remember, of course, 
that the overlap between the sexes is extensive, manv airls being highly 
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compeicm and inan\ bo\s lu<^hly incompetent. 

Before we finalK accept or reject the priiuacv of biolouj) in i\u> 
lield \\v nuKst look at the e\ idonte lelated to non-bioloi?ical factois which 
also soonis convincinj^ly Mi^nificant. For example. Maccob> {op, 
quotes re>earch uhicli demonstrates a relationbhip between the wa\ 
an indi\idual has been brought up and his> or her competence at mathe- 
matics and Mience, Clirls who have^been brou^fht up to be independent 
and to sol\e their o;\n, problems tend to be better at mathematics and 
science than do otheis and. ion\ersel\. bens broui^htaip to be dependent, 
especiall) on their mothers, and who ha\e been oveipiotected, tend to be 
lin^uIsticalK well-developed but niathematitalK poor. Girls who identify 
with their fathers rather than theii mothers, who are tombo\s and who 
reject authorit\. tend to be siientlficalK and niathematlcalK more com- 
petent than others. Tn fact there is a correlation for both bo\s and i^irls 
between theii position on a masc ulinit\ /feniinit) scale and their bias 
towards linjjuistic oi scientific abilit\. But all this evidence still does not 
exclude a biolouic all\ sox-linked basis to these abilities, since individual 
dlfTeremes in the secretion of male and female hormones ma> well be 
ueneticalh determined and hence a determinant of coirnitixe abilities. 

'The fore^oinu, however, does not complete the evidence. Tn the 1950's 
and the sul)sequent decade Witkin (1962). \Vobei fI967) and others 
studied different niodes of Intellectual func^Ionlna in nian\ different 
c ulture- croups. ^Vitkin developed ua\s of njcasuring whether an tndi- 
\Idual habitual 1\ sees and anahses problems in their global context, or 
whethei he tends to observe and anaKse the details Instead. IIp argued 
that there Is a conslstencv of approach In most indi\iduals, thou<2[h a 
continuum exists from \or\ global to verv atomistic. He* named two 
categories, "field-dependence'* for those not concerned with details 'but 
with the total situation flncludlnu emotional and aesthetic aspects) and 
'Tield-independence'' for fhosQ who lunore the apparent irrelevancies of 
contCNt and concentrate on anaksins: Internal facts and relationships. 
Baslt-allv the subject is shown a simple geometric figure on a card and 
tlien. aftei the removal of the first c,;rd. Is shown a complex figure which 
inchides the simple one within it. The time taken to identify the em- 
bedded figures Is one of the meastire. of neld-dependence or -indepen- 
dence. There is a strong spatial element In this, and hi deed results are 
sknificantly correlated vvlth those on other spatial tests, inchiding those 
which In turn relate to mathematical and scientific aptitude, Witkin 
used other tests to re-inforce the results of the embedded figures test 
and found an interesting^ consistencv of approach in most people 
measured. 

^V^tkin's overall results showed women on the averai^e to be less 
abV than men to disregard the \isual field in which the figure is 
onibedded. thouuh there is. «r'aln. substantuil overlap between the sexes. 
Other aspects of his inv estl^xations showed that "analytic"' mothers 
tend to produce independence in problem solvinu in their chlldien of 
both .sexe.s and hence field independence, spatial abllit> and scientific and 
mathematical couipetence. Dawson fl967' and others, usins: , WitkinN 
tests, found ,i significant ethnic 'oi rathei. c ulturaP correlation vyitji 
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lield dcpendhue and Hulepeiulerue in unnips of pconle. both men and 
rwoinon, inWest Africa. For example, those who h<id been brought up in 
a confonnist^and authoritaiinn rathei than an independent and analytic 
i>ianijer,jeiKled to be field dq)endent. Similai groups of people u'ere 
dUcovcredJjy Heard fl968\ \ernon {op. iit.\ and others to be rela- 
uyely poor at, spatial tests and also at suentlfu.aud matheniatical reason- 
nis;, thoui;l> the^ sex discrepiincies still existed. There could sjill hew 
wnetjc causalit\ e\en here, perhaps this time ethnii^aljv linked, thouirh 
an increasin'4 aniount^of e\iden(e militates aiiainst thi'.s latter because 
of the close relationship between traditional tli^ild-iearinij and educa- 
tional processes and "Spatial abilit\. e\en uithin..the'?anie ethnic u'roup. 
A final piece of evidence conies from McArthur i*I 967V replicatinsT work 
by Berry 1966' who dis(o\eied yroup^s of » western Eskimos in which. 
^ at lca«?t tilKpubert\. theie was \irtuall\ no difiVience in the upbrin<rinu 
of bo\s; and <riils in their srames. to\s. dress. lesponsibilities. etc. While 
'individual differences m spatial al)ilit\. field-dependenc e and indepen- 
dence existed within such sjrmips. the\ weie not dichotomised on sex lines. 

The story, thea. is not as clear-cut as one would like. The .safest 
thine: is to conclude that, while biolouiial and L'eneti( influences probabK 
contribute to sex difTereiues In field-dependeiu e and independence and 
spatial-ability, both of which aie wideh accepted to be basic to mathe- 
matical and scicMitific competence, it seems as thouuli en\'iionmental 
influences are also Important. especialK those whic h determine habitual 
approaches to the anaKsls and solution of loyic aK problems, perception 
of relationships and so on. 

It seems appropriate to huwg this paiticulai line of rea.soning to,s;ethei 
bv comin<? back ae^ain to the measures of spatial abilitv ,deri\ ed from the 
local research fTable \' . Roth sex and ethnic difTerences were noted, 
with a different pattern for l)o\s and^i^irls. both African and European. 
The scores given are in the form of percentiles, which gi\e a placinj? 
for eaclriiidi\idual in relation.to a lar^^e 2:ioup of te^stees. age difTerences 
have been taken into account so that c?ne is able to make a direct com- 
parison between Form T and Torni HI results. One can see that "the sex 
and ethnic difTerences are substantial, ht both Forms Europeans scored 
more than the Africans and bo\s more than girls. The test used was one 
developed by the Thurstones , 1947. lO'Jfi' . on the theoretical assumption 
tliat spatial abilitv Ls Inborn and not influenced b\ experience, an assump- 
tion, you will lemembei. which was Jlso made b\ McFarlane Smith 
(op. tit.' author of the classic work on the* subject of spatial ability. If 
that assumption i> jtistified. the I'onnTII pupils oucjht to score much 
the same as tliev did at L^onii I. The percentile norms from which the 
figures were derived are now o\er twent\ years old and were established 
for Western European children, not for people from different ethnic 
groups in Rhodesia In the 1970*s. IIowt*\er. tlic\ still lia\e \alue. especialK 
when one looks at the comparative figuies for Forms I and III. In both 
boys' groups the Form III score'' is significanth highei than the Form I 
score. fp^<.0")l. but in both girls* groups there is a ver>' close relation- 
ship indeed. 

Interpretation of thcM- stores has. It seems. ielc\ance In helping us 
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lo decide the extent to whit h sp.uuil ability ij> niodituble. I'oi Kuiopeaii 
boys, and to a loss bnt still significant extent foj Afiican bovs, the years 
between Forms I and III aie pli>$ically a(ti\e \ear.s in this countrv, widi 
much more opportnniiy to explore their cinironnient and a sastly in- 
rreased'opportunit) now than 20 sears ago foi in\estigating all sorts of 
niechanical gadgets. qM inotor.cais, electrical implements and so'on. 
Much of this acti\it> in\oKes manipulating spatial and practical rather 
tlKin verbal relationships, and heme, if one uin accept an eiu ironinental 
ccfntribution to spatial abilitv, it seems onl> Logical that an increment in 
experience in the adolescent >ears 'should show on a good- test of spatial 
-ability The superior performanc:e .of Euiopean bovs osei African bovs 
can be accounted foi en\ ironnienfalh . if one compares the traditional 
early upbringing of boys in a European culture with that of bovs in an 
\fricau culture. I)jnreien^tra\el opportunltieb, to\s. attitudes to authority, 
clifTerent traditional beliefs about the plusical \\orld and inanv other 
factors could well contribute to the diflference We are not reallv'getting 
uvay from the theme of this papei siiue it seems at least possible diat 
sex diflerences In spatial abillt) ma) to some extent be brought about 
by some of the same soits of influences at \vork c rosvculturally. The 
sfirls' scoies shown on Table V stav almost identical but, if one considers 
the difTerini; Interobts of bo>s and giils at this age, it seems a predictable 
result for most of them, since if an\ thing girls, at least in this countrv, are 
rather less acti\e at this age thmi e/irlier in practical, mechanicai and 
independent i^eogiaphii al mo\enient. Nothing extra has been added 
to their li\es to sthnulate an increase in spatial ability. Similarly the 
sex discrepaiuA iL-a-th theii male counterparts, genetics aside, can 
also he acfounted for at least partiall> in long-term experiential ways, 
in which right from the. earh weeks of life iriH^ aie usually (unless the> 
happen to be westeri Eskimos treated differently from bovs, especiallv 
in spheres related to spatial,^ explorator\, practical and' mechanical 
acti\ities African girls usualK lead a much more circumsciibed existence 
than do their brothers and. this could be reflected in their much lower 
scores. 

An aspect worth looking at in addition to tl|e directl) experiential 
<»ne is that of self-exj)ec tation, ,and hence moti\ation. The general and 
specific culture in which one is bro.ught up builds' up o\er the years a 
picture of what Is appropriate and what inappropriate, wliat Is masculine 
ancl>\hat feminine beha\iour and so on. 4\li teachers know that children 
tend to piodui e, within ob\ious limits, what is expec ted of them and what 
the) e.xpett of theinscKes, both of whii^h concepts diey de^\elop over tlie 
veais. It is possible that man\ girls ha\e been "brflinwashed" into 
believing that mathematics and science are not dieir province. As a 
lesult, e\en when the\ ha\e not been en\ ironmentalK handi'cappccK in 
the developuicnt of the spatial and odiei abilities basic to scientific com- 
petence, die\ still ina> not achieve what the\ aie potential Iv capable of' 
becau'^r of motivational limitations. Perhaps die fact that onl\ 2,') pei 
lent. of die European giils studied continued with die plivsical sciences 
after Form 11 is a reflection of this. In addition, iiianv of diem, when 
asked what **0-Ie\ eP*. sc ience subject tlie\ were taking, said "Xone", 
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until the\ weie lemindecl that biology is a science! 

There is plent> more empirical evidence to support the cultural, ex- 
perimental and motivational contributions to scientific and mathematical 
abilities but enough has been given foi our purposes. A fev\ interesting 
pointers about local conditions v\ere found in v\hich. foi example, Africaii 
boarding school girls, vxhose lives are much less cin um:>c ribed than those 
of day-school girls, scored fiaUionalK bettei on spatial and conceptual 
tests thali did the latter. African dav-sdiool bo>j>, on the other hand, were 
slight}) better than their boarding-school counterparts, v\hich may reflect 
the wider urban oui-of-sJiool env Ironniental experlemes such boys have. 

To summarise, we have seen evidence that, in several abilities related 
to mathematical and sdentific competence, girls are v\idelv found to be 
inferior to bovs. though the o\erlap is extensive, the best of the girls being 
as good as ihe best of the bov*^. Because of the vxidespread existence of the 
discrepancy and from the as yet limited direct evidence, one may safely 
conclude that there is a biological, both genetic and hormonal, contribu- 
^ tion to the discrepan^.v. Iiov\ever, v\e have also examined evidence which 
suggests that Uiis is not the v\hole of the picture, because even vxithin an 
ethnic group theie are vaiiaiions in the pattern which coincide with 
geneial uiltur,il noniis and expeUailons and specific upbringing patterns 
and exp(*riences. Discrepancies, at least locally, appear to increase in 
earlv and mid-adolesi erne, when motivation and uillural expectations are 
becoming defined and also moie sexualh diflerentlaled, providing further 
evidence of the potential modIfiabIlIt> of the basic abilities. It does seem 
as thougli. genetics apait. It should be possible so to arrange the school, 
if not the home environment to modify some of the limiting factors and 
enable girls as v\ell as bovs to become suentlficallv and mathematically 
more competent than many of them presently are. 

It could be argued that there Is no ethical or moral justification for 
planning for such a modlfiiatlon. This is not an argument to go into here 
in any depth, except perhaps to sav that, v\hile not necessarilv v\ anting 
to produce large numbcs of scientific and ni*ithenialical specialists among 
women, dierc is at present a lot of vxasted talent v\hich will become 
increasingly valuable In an Increasinglv technological v\orld. If scienti- 
ficallv -mended people could be produced, both meu and v\omen. who had 
some of the holistic and human perspec^tlve of the field-dependents as vvell 
^ as the analytic insight of the field-independents, the world might be a 
pleasanter and safer place. Nfodlficadon of factors limiting the develop- 
ment of the abilities which v\e luive been examining invokes the home 
and pre-.school educational opportunities as v\ell as approaches in the 
formal school. A great deal more research will be necessary before one 
can be sure vvhich methqds will most efTectlveh .md economically achieve 
the purpose. Rut at least a start has been made in unravelling some 
of (he mysteries of the interaction of genetics and environment in tha^ 
development of human abilities. 
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